INTRODUCTION
Breech delivery has a usual incidence of about 4 per cent, and virtually all obstetricians agree that the infantile mortality in these cases exceeds that of vertex delivery and the danger of serious injury to the baby is increased. The fetal hazard may be reduced, at some added risk to the mother, by extending the indications for Cesarian section, particularly in elderly primigravid patients, or those with borderline cephalopelvic dysproportion. For infants delivered vaginally, the skillful conduct of labor is of preeminent importance. There are, indeed, a few reports, such as those of Gustafson, ' Hansen, 8 and Arnot and Nelson,' of breech deliveries done with extraordinarily little fetal loss attributable to delivery itself. These excellent results were achieved in private practices and are a tribute to the unusual dexterity and obstetrical judgment of the authors. In a large series of cases from a hospital service, Seeley' found that even with expert management the corrected fetal mortality for viable term babies was three or four times greater for breech than for other deliveries. Guyer and Heaton' found a four and a half times greater fetal risk inherent in breech delivery. The experience of most others'9',10',1 ,15,17 seems to range from results approximately as good as these to considerably worse; though it is difficult to compare published reports, since the various authors use different standards for correction of their statistics. The consensus leaves little doubt, however, that survival and well-being of the baby are jeopardized by breech delivery. Management of the patient with breech presentation therefore presents a problem deserving of careful consideration.
Another approach to this problem is to reduce the incidence of breech delivery by the practice of external cephalic version during the latter part of pregnancy. This is advised by the great majority of authors. Seeley' found seventeen of twenty-three recommending it. Version is advised, for selected cases at least, by the authors of fourteen of the papers in the bibliography of this report, while the authors of but one1 consider it of little value; the remainder omitting all discussion of version8' or reporting briefly some unusual complications.' u Bartholomew8 estimated that the frequency of breech deliveries may be reduced 80 to 90 per cent by the routine practice of external version during the last two months of pregnancy, but actual reports hardly approach this measure of success, probably in part because version was not attempted persistently or practised repeatedly. Olow and Posse" are among the few authors of recent papers who consider prophylactic version of no practical value. Sometimes the baby cannot be turned, and successful versions are often followed by spontaneous reversion to the previous position. The procedure is not entirely without risk, moreover, chiefly because of the danger of placental separation, prolapse of the cord, or strangulation of the infant by entanglement or knotting of the cord. The risk is usually slight. Jokela9 collected from the literature 3,646 successful versions by 28 authors, with a gross fetal mortality of 3.21 per cent. This is much less than the infantile mortality for a comparably assorted series of breech deliveries and indeed is hardly more than the gross fetal loss for vertex delivery. These results are particularly impressive since many of the cases were turned under anesthesia, which greatly increases the hazard. Thus, Wrigley' found that among 76 patients who were anesthetized for the purpose of external cephalic version in two London hospitals, the infant was successfully turned in 45, but 10 of these infants died. Except for this appalling report, the gross fetal mortality for the various series of Jokela's collection ranged from 0 to 5 per cent. It therefore appears that external version is a relatively safe procedure in a variety of hands, which is more than can be said for breech delivery. The maternal risk of version is chiefly that inherent in the possibility of placental separation and is small indeed. McCullagh,' however, reported four extraordinary instances of compound presentation following external cephalic version, with dystocia terminating in rupture of the uterus and death of the mother in each instance. He attributed this accident to the extended position of the fetal legs and advised against version of frank breeches. These are more difficult to turn in any event, and others too have advised against version of frank breeches, recommending it for other patients.
MATERIAL AND PURPOSE OF THE PRESENT STUDY
The present study was undertaken to determine whether or not the incidence of breech delivery can be reduced effectively by diligent attempts at external version and to evaluate the dangers of this practice. It is a report of cephalic version in a series of 500 consecutive private patients each delivered between 1949 and 1952 of a single infant weighing 1500 grams or more at birth. External version was attempted in cases of breech presentation, usually after 32 weeks of pregnancy.* If the attempt was unsuccessful, it was later repeated, and spontaneous reversions were turned again, repeatedly if necessary. This was done even in cases subsequently to be delivered by Cesarian section, which are therefore included in this series. Observations were made of the occurrence of spontaneous versions, both cephalic and podalic, in an attempt to evaluate some of the factors influencing fetal position in utero.
* Throughout this report, the week of pregnancy is reckoned from the first day of the last menstrual period in women having normal menstrual cycles. Suitable corrections are introduced for women having abnormal cycles.
Technique of external cephalic version. Having emptied her bladder, the patient is postured upon the examining table on her back, with hips slightly elevated, thighs and legs resting in a position of flexion, and arms lying loosely at the sides. With the patient in this position, the gravid uterus tends to move from the pelvis into the abdomen, and the abdominal muscles are relaxed. The abdomen is powdered with talc. Deep, slow, diaphragmatic respiration is advised, and psychic and muscular relaxation are encouraged. Anesthesia is not used.
With the flat of the fingers of both hands, the breech is gently lifted out of the pelvis to as high a level as possible and displaced to one side. An irritable uterus will sometimes be stimulated to contraction, and manipulation should then be interrupted to coincide with intervals of relaxation. If the breech is deeply engaged and cannot be elevated in this manner, an assistant dislodges it by gentle vaginal pressure. Should this fail, the attempt at version should be abandoned for the while, to be tried again at a more opportune time. A few days or a week later, it may be found that the breech can be dislodged with ease, or indeed that the baby has turned spontaneously in the interim. No attempt should be made to initiate version by pressure upon the fetal head if the breech has not been dislodged first. Apart from the fact that such a maneuver is mechanically unsound, and unlikely to succeed, it probably increases the risk of causing placental separation, since the placenta usually occupies the uterine fundus.
When the breech has been raised from the pelvic inlet and displaced aside, it is held with one hand to prevent it from slipping back, while the head is pushed toward the inlet with the other hand. One fetal pole is advanced at a time. Once initiated, the process of version is usually completed most easily by manipulation of the fetal head. When version has been completed, the patient's hips are lowered and the fetal heart sounds checked. The patient is allowed to rest in the supine position for 15 or 30 minutes, during which time the fetal position and heart sounds are checked again. It is usually advised that the fetus be turned back if it exhibits signs of distress, but this situation has not arisen in the author's experience.
The baby is usually turned through the short arc: thus, if the head lies in the right side, the breech is displaced to the left. Failing in this direction, version through the long arc may be attempted. Version need not be restricted to the direction which maintains the posture of flexion, since the baby's active movements will quickly correct any deflection which may occur during manipulation.
Breech position was noted in 94 of the 500 patients at one time or another during the last trimester of pregnancy, an incidence of 19 per cent. In the early part of the series attention was focused upon external version only, and the fetal position was often not recorded until 32 weeks of pregnancy or later. Some breeches which later turned spontaneously were therefore missed. Whenever possible, the fetal position was recorded from 28 weeks to term in the later patients of the series, and among these, breech position was noted at some time in 23 per cent of cases. This is almost certainly a closer approximation to the true incidence and is in better agreement with Vartan's18 estimate that one woman in four exhibits breech presentation during the latter part of gestation.
External Cephalic Version External cephalic version was performed upon 60 patients, or 12 per cent of the series. In 43 cases the fetus remained in vertex position after a single version. The other 17 cases reverted to breech position and were turned again, repeatedly when necessary. Twelve of these were turned twice, four were turned three times, and one was turned four times. Version was done 83 times in all. All infants in this group were in vertex position at the time of delivery.
A definite relationship was noted between the time of performance of external cephalic version and the incidence of reversion to breech position, as shown in Table 1 . When reversion occurred it usually occurred early, 20 of the 23 reversions being noted on the first visit after external version had been done.
Spontaneous Cephalic Version
Spontaneous cephalic version was noted in the last trimester of pregnancy in 34 patients, in two of whom it occurred after an unsuccessful initial attempt to turn the infant externally. Spontaneous version happened between office visits, so the time of its occurrence can be approximated only. In Table 2 it is assumed that the change of position took place midway between the time it was first noted and the preceding visit.
Some instances of early spontaneous version were not recorded, as previously explained. The incidence rates are further distorted by the prac-tice of external cephalic version, since many infants versed prophylactically would have turned spontaneously if left alone. Table 2 therefore does not indicate the true frequency of this movement, but it is noteworthy that in this group of early spontaneous versions there were only two instances of reversion to breech position. Both were later turned externally and then remained in vertex position.
Spontaneous Podalic Version Forty-three instances of spontaneous podalic version were noted during the last trimester. Most of these occurred as reversions in the group of patients in whom external cephalic version had been done previously. In this group, reversion to breech position occurred one or more times in 17 patients, for a total of 23 spontaneous podalic versions. Since there were This is in striking contrast with the low incidence of spontaneous podalic version in other circumstances. For all other cases of the series, the incidence was 4 to 5 per cent, and among the 34 patients who had spontaneous cephalic versions, only 2 reverted, an incidence of 6 per cent.
The approximate time of occurrence of spontaneous podalic version is given in Table 3 .
It would appear from this that cephalic presentation is relatively stable after 38 weeks of pregnancy.
Breech Deliveries There were two instances of breech delivery in the series, an incidence of 0.4 per cent. One terminated in delivery of a premature infant, the other of a hydrocephalic monster. The histories of these follow.
S.M., a 30-year-old grava 2, para 1, had a spontaneous rupture of the membranes at 28 weeks of pregnancy, at which time breech presentation was noted. Version was not attempted then or subsequently. Treatment consisted of bed rest and antibiotics. A slow leakage of fluid continued for 2 weeks. Labor then began, and the patient was delivered spontaneously of a 2250-gram boy, who survived. G.M., a 27-year-old primigravida, was noted to have a breech presentation at 34 weeks of pregnancy. The uterus was unusually tense, the breech deeply engaged, and repeated attempts to turn the baby were unsuccessful. During the course of labor it soon became obvious that the fetus was grossly hydrocephalic. This deformity had not been diagnosed previously, though in retrospect it should have been suspected. The infant died intrapartum, and was then easily extracted following decompression of the skull with Smellie scissors.
Cesarian Sections
Two of the patients in whom external cephalic version had been done were later delivered by Cesarian section, one for a coincidental ovarian cyst occupying the cul-de-sac and the other for placenta previa. In no case was Cesarian section done because of breech presentation, and all infants delivered abdominally, for whatever indication, were in vertex position at the time of operation.
Fetal and Maternal Complications of External Cephalic Version
The 60 infants delivered after external cephalic version were all liveborn. One died on the second day of life of multiple congenital anomalies incompatible with survival.
There were no instances in this series of maternal bleeding, prolapse of the cord, rupture of the membranes, induction of premature labor, or other harmful effects that could be attributed to the operation. Version was performed twice without apparent injury upon a patient subsequently found to have placenta previa, and she was delivered of a live baby by Cesarian section 4½ weeks after the second version.
DISCUSSION
Breech presentation is found in a fifth to a quarter of all gravid womenl at some time during the last trimester. As pregnancy advances, many of the breeches turn spontaneously to vertex, while the reverse movement occurs much less frequently. The incidence of breech presentation therefore declines progressively as term approaches, usually reaching a level of about 4 per cent at the time of delivery.
The motive power for spontaneous version is undoubtedly furnished by active muscular movements of the fetus itself. Patients are often aware of the occurrence of spontaneous version and remark upon the vigorous fetal activity which accompanies it. During the process of external version, the baby will sometimes be stimulated to strenuous movement and literally kick itself around, completing the version by its own muscular effort. Moreover, the author has never observed spontaneous version of a fetus dead in utero. Indeed, repeated X-rays in such cases usually show an extraordinary fixity of attitude and position.
Spontaneous change of fetal polarity was observed with dissimilar frequency in different circumstances, indicating that it is not a purely random movement. This effect may be attributable in some measure to the relationship of the fetal legs to the presenting part. In full breech presentation, the juxtaposition of the feet and buttocks at the pelvic inlet results in a particularly unstable situation, since kicking movements tend to dislodge the breech, and a version thus initiated may progress to completion. Less displacement of the presenting part may be anticipated from kicking movements in cases of frank breech or of vertex presentation, and indeed the frequency of spontaneous version declines in this very sequence. Spontaneous podalic version was observed far more frequently after external cephalic version than after cephalic presentation assumed spontaneously by the fetus. This indicates that accommodation of the fetus to the uterus has an important role in determination of fetal position. In most instances, the infant seems to "fit" best in vertex position, perhaps because of the shape of the uterine cavity, the fetal posture, or other unknown influences. Such babies assume the vertex position initially or reach it by a single, early movement of spontaneous cephalic version, rarely reverting thereafter, as Vartan"8 observed. In a minority of cases, on the other hand, the infant seems to "fit" better in breech position. Such babies tend not to undergo spontaneous cephalic version, and if turned externally, they often revert, quickly and sometimes repeatedly, apparently preferring the breech position.
It is not proposed that breech position is favorable for these infants, or that the obstetrician should resign himself to the vagaries of fetal preferences. These are the very infants which must be versed if the frequency of breech delivery is to be reduced, since the others would probably turn of themselves. If there were an accurate guide for prognosticating spontaneous versions, the obstetrician could limit his efforts to the small group of cases that would otherwise deliver as breeches. Unfortunately, no such guide is known, so some babies are turned unnecessarily in the endeavor to verse those that would not have turned spontaneously.
The optimum time for the first attempt at external cephalic version is usually about 32 to 34 weeks of pregnancy. If it is done earlier, a higher rate of reversion may be expected, and the benefit of early spontaneous versions will be lost. Done later, the operation is more difficult, and an increasing number of prematures will deliver as breeches.
External version was considered contraindicated in a patient with ruptured membranes. Bleeding in the last trimester, an unusually tender or irritable uterus, or a history of premature labor may also be regarded as contraindications, though not absolute. Version is not done in cases of multiple pregnancy and may be omitted in patients to be delivered by Cesarian section. Frank breech presentation is not considered a contraindication to external version. The maneuver is more difficult to perform, however, if the fetal legs are extended, and is also more difficult if the breech is deeply engaged, the uterus tense, or the amniotic fluid insufficient or excessive in amount.
SUMMARY AND CONCLUSIONS 1. External cephalic version was done routinely and repeatedly when necessary in a series of 500 consecutive private patients each delivered of a single fetus weighing 1500 grams or more at birth.
2. The number of breech deliveries was reduced to two, an incidence of 0.4 per cent. One of these infants was premature, the other hydrocephalic. All normal term babies were successfully turned.
3. There was no maternal or fetal mortality or morbidity in this series attributable to external version.
4. External cephalic version is a safe and effective means of reducing the frequency of breech deliveries and deserves wider application.
5. The importance of some of the factors influencing fetal position in utero may be judged from observations of spontaneous versions, both cephalic and podalic. These are discussed.
